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10te0043392 %^ ^7^: 2003/10/13 

^ ajO^S 1711 ^e^olB^^ UfS. ^S;^ ce).olB^(S.)o) ^^ X\s.o\] ^]t}c^ ^^o^ 

5)5. ^ oil- ol-g-^ dlolEl ^l^tlr^. ^ ^^^] fil*>^, 't'^ 3^^ol ^l^t!" ^ 

£. 2 
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102.0030043392 %^ 'U^}: 2003/10/13 

ce^-ojui ^S. ^ o]^ ol-g-^ t^]o]B\ %^ ^S{Off chip driver and data output 
circiut using the same} 

£ 1^ #Efl 7]^<^] S]^ ^^o]^ ^S.^ ^o]B\ ^^ 5)5.2^ 7m^9l 

S. 2^ ^ ^^9] ^^Ajo^loil n].^ S-B.^ i^tb ^o]^ ^^ s\s.S] 

£ 4^ ^ ^'^^ «a^^l<^l<Hl n}-^ t^]o]B\ ^^s\S.<^^^^ feel s.^ ^o]^ X]s.7} <^d7} 

cajole]-. 

7]-^lfe £Al^ 7fl^2.olrf. 
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120030043392 %^ 2003/10/13 

1, 10 : ellolE-l #^ 100 : ^5.^ JE.Bfolul ^s. 

200 : He) ^e^-cltH 300 ; #^ ^e|-olBl s\s. 



^ ^^^^ ^i^l ^J-^1<^1 ^tt ^-^.S-^i, ^E.^ ^^o]B\ (Off Chip Driver)5lS 

S. 1* ^S*H ^2fl 7l#«Hl sit!- :£e}'^lHl s^s* i^tb cfloiEi #^ 

-£ 1^ #sfl 7l#«i)l ^Itb ^e^-^ltt^ i^t!: ^^ ^S. 

(10)^ 7llS^:^Ol l-S^^Olcf. 

^5l-<^l»i1 ^^(100)^ ^el-o] all- (100-1 ^fl:^l 100-N)* 
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1020030043392 %■^ 'U^}: 2003/10/13 

SLB.^ ^e^-t^lBl-i-dOO-l 100-N) -g-^tl: ^} 

Sl^^ ^2l-<ilw11-( 100-1 tfl^l 100-N) ^^-B: ttj-Ej-A^ ^;^>fil 

OFF o]^ o^^^ S.E)-olwl7]- OFF s\jL, ^el-oltf|7V ON s)^ ^ 

o.^ ojsq. o^;g^ :E.el-oii3l7V ON €4. 

^^■i-<^l ^'atb ^1^<^1>H ON/OFF 1*^1 ttl-e)- f^^ :E.El-olttl ^^.(300)^ 

(Dout) s|-^<5l ^^^V #^(slew)* 7^711 ^^j^l-^ ^o] 7]^^o_s. ■%-o]^}:^] ^cf. <^ll- 
■i-<^, ^Jl^ ^^^1-71 DDRCDouble Data Rate)-^-^ ^l^<^l^i^ W^ 

[^vt^o] oi^ji^v ^1-^ 7^^^ 

^ ^ Sl^^ ^^o]}3]o] on/off ^]^'^ Al;^ :?>^^S- 

^ Aj^E^ "elE-lSllolA^O^ ^A^ ^j:4l-Oll 7lO^*>^ 
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20030043392 %^ <^7]-: 2003/10/13 

:^5l-olal zl-z]-^ ^71 °g^5l^ c-flolEl Aijio^ i^B] ^i-EflyV ^el ^Mo] ^13- ^HAij^sl- 

<22> tb^, #^ ^el-^ltH S]^^ >a-7l JBel-oia^^ z^z^o]] tJi\-%-^^ ^^ce^ojtH*^ 

<23> ^ #^0^ cf^ cflclElAi^sl- 1 ufl^i N ;^1<H^:&1- SJ^^W. «fl^^H 

^Ji^l nl-el-A-l o^a-^ ^^^*>^ ;^1 1 vfl^l N iJ-H^ ^el-olaH-^ ^wl^>^ ^e}- 
ojul s\s,S!]., c-llolEl ^o]- ^^ cs^-olBl ^^^^17-171 ^t!: HBl =e|-oliH 

:^Si2l-, ^2l-<^ltH ^S.5>^ =el JE-e^-ola^ ^^.^ t'^<Hl ^^5]^ B.€^o]v] 

€- :=5l-olHl(s.)o^ ^^ Aij^ofl a]^<^ >5.^o^ ^jo^ a1:?>^ aI^^ ^ o;^ 
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1020030043392 ^^ 2003/10/13 

^^^^ ^ 



^ oi^H]A-i 7flAljElfe ^Alc^lofl tb^j^^ ^o] o}}^^ a^s. cf^- ^''^^ ^Efl 

-£ 2^ ^ ^^'^^ wV^^tl: ^^1<^1<^1 SlB.^ ^ej-olBl 5)^1. i^t!" 

Sl^^ 7fle^^^ ^g^solc^-. :£ 2^ cllo]E-1 #^ ^5.(1)^ ^] 1 N ^1 <a5ls-i-(ioob; 
110-1 i^^UlO-N) ^ 1 ifl^l N ^s|-«^lHll:(100a; 100-1 xfl^l 100-N)# ^til^r}^ ^ 

:E.e>oitH ^5.(100)54-. He^l =el-oltH ^^(200)54-, -S-H^ :^s.(l00)5q- =el 

^S]-olHl ^15.(200)^ %■^ ^^ofl o^^sl^ B.B]-o]^ ^^(300)1: i^^M 

-2.^^ :^5l-olw1 ^15.(100)^ ^] 1 N :E.2l-oltHs.( 100-1 ifl^l lOO-N)* ^al 

z^- ^el-oltt^o^ ON/OFF <^^% ^^^}JL o]6\] icj-e^- ;Hl 1 vfl^^l N ^H-ilsil- 
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20030043392 ^^ <U7\: 2003/10/13 

^S.i200)7} 60% ^-^^^^ ^^^^V^i^^. ^e^-olttll- 87flS ^^1 

60% vfl^l 140%S. 10% ^^^S. 7}^7}^^M. <^l?lcfl. 80%^ ^-^^^^ 7} 

^IJE^ *>fe ^-f :E.e|-olBl 5)s(200)sl 60% ^7}S. 20%si\ ^-g- 

^^<^1 ^-2-31-711 ^Sl-olW] S|S.(100)» ^^^3:}^ 87l]S^ S.e}-o]l3l-i- ^ 

2711 si ^.el-oltH^i-^ ON ^4. 

<28> 4el-^^. ^l^^^^l ull2.e1 ^ofl cflt!: '^311^^ ^.H^l^^oflA^ ^lejw. ellol><d (calibration) 
^}<^ Sl^^ ^e1-oim-( 100-1 ifl^l 100-N) ^^^lON/OFF <^^# ^ = ^ S.b1-o1 

wl*(100-l ifl^l 100-N)<H1 ^*fl ^-i-Sl^ #^ J^El-oliil 2)^(300)^1 ^-^¥^(drivability)-i- 

^ ^e^-oltHo^ ON/OFF ^fl'^^^ ;*1H^^<^1 ^Sfl 7>^s:>ji, 

no]^ ^^^>^ «^11- w>^-^s ^ Si.S.^ :E.el-olHloi ON/OFF <^-¥-* :i^*>Ji 4 

5} ^^11 1 N ^^^7>^^l-4. ^11 tflxl N >lH^^fe^^(i:'l£Al)0.^«-Bl ^ 

<29> ^2l-<^ltH 5ls.(100)5l ^] 1 vfly^l N SlS.^ :E.e|-olBl-i-( 100-1 vfl;^l 100-N) 

^ ^>^sl ce^olwio^ cl-^- =el-oiwi(s.)o:| xi^oi] 

^1^1 Al^v^ Ai^^ #^*>fe ^l-i^ Sl^l- ^wltl-4. «^11- 1-cH 2711^ 
^ JE-B^-oltt^l-s ^>«^^ ;| o.^ ce^.oltHs«.Bl #^Sl^ 2711^1 Al-oloil^ ^1 <g 

<3o> ^Bl-<^1«1 ^21-<^1 7>^t!- ^l-a SlS-^^H^ JE-el-olW^o] «y^c]-oii ^7>sl-«^ 

cllolEi Ai:^(DATA)l- ^]^^l7l:£^ ^^^^ ^S. 9X^, ^e^-olttj^ #^^<Hl -^7HH . 

^e1-c>lwlS #^ ^^1- ^1"?!^171S.^ ^£ 
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320030043392 %^ ^;^>: 2003/10/13 

<3i> ^e^-oju] S)S(200)^ c-floiE^ ^:£(DATA)» ^<^> ^ -y-^*^! i^sl- 

l-<a(pull up) afe l-cf-g:(pull down) 7]^^ ^S.i200)^ 

%n ^s.(3oo) ^<HiAi cfl-g-s)^ ^^ ^^o]v]c>{] ^^5)0^, o] ^^ :E.ei-oiwii. ^ 

<32> ^^(300)^ ^S.^ ^e^-ojtH 51^(100)^ ^ej-oiy^i. z)-z|-oii cfl 



« ^^ttcf. £ 3€- ^ "^-i^l-^loll vc^^ tilojE-l #^ si soil 9X^, feel eilolE-1 

^^7> ^7l-£lfe ^-f ^^^>fe S.3}o]^ S]^^ ^>^^<molJL, H4fe ^ 

c^lofl ic^^ c^iojE-l #^ Si soil $i<H, fesl s-f c-floiE] A]j:7> ^7>s|fe ^^«^>fe 

-£ 3^ ^2:3r>^. S-el-oiHi 5ls.(100)^ ^ ^efo] ^(100-1 ifl;^l 

100-N)^ 1 tfl^l N ^l^l^^)^ ^<^> 2^ tiV^^ -tl^^ #^*}fe 27fl^ 

^tH^l^dNVll ^ INV12 xfl;^l INVNl ^ INVN2) ^ >^7l 2^ ^SSsf t^lolEl >y^(DATA) 

♦ *a^^<^> NAND^^^ T^^sl-fe NAND^^l-€-(NANDll NANDNl)* Sf-^V*^ T^^^^cf. 

♦ J^E^-oltJli- 0N^l7l7l ^^>^ife ^1^ fee) e>Jl. OFF 
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1020030043392 ^^ '^^}: 2003/10/13 

<0J:(DATA)7> feel <^^^ afl, ^ SlE.^ ^^o]^^ilOO-l lOO-N)^^ ^ ^7.\d\]^ 

s.^ -^^tb feel *H7> ^g^slJi, ^^M, nf^ ^>^H1 ^^sife ;^1<H^:^7> fee] 
•a^sl^ NAND4i^>l- #^5lfe A]^fe ^o.^!. t^^ ^7^6^ ^^3^fe ;^1<H^^ 

7} feBl ^-fs 'a^s)^ NAND4i;^>* #^^fe ^Jsife feel *]-«il7l- ^cf. oi Aij: 
*(0UT1 ^fl^l OUTN)^ #^ -^el-<^l»i1 5l^(300)<Hl *?]^s1<>| o]^ ^^^l^cf. £1^:^^ 300a 

^11- ^S.^ ^B^o]n]$\. ^^jE-Sl-oitH 5|s(300)sl ^^^^^ s^cf. 

^^71- feBl ^-f <y ;§^fe ololl ^^cs^ojtH PMOS B^^liE^-i- ^-^A] 

i 321 :E.e1-o1 Hi §(100-1 vfl^l 100-N)fil zl- oj^^oll 3.^ ^1*?! ^^(110-1 

^^UlO-N)* ^7>^>ol :^2l-olwloil ^^£lfe ^J:(DATA)# ^ ^o]^ <>]}=^ 27^7} 

A^S. T^€- ^l<?!^m^ <^1* «ol ^lolAl:^V^ 50 300psS. 7>^^>i:l-. 

i=l-€- ^^-2.^, ^ ^1^ sls.(110-l xfl^l 110-N)fe ^ SL^^ JE.e|-olHlsl #^^(0UT1 ^fl;^! 
0UTN)<^1 -^7>^ Sicf. 

iE 4# ^^^>^, -2.^^ ^el-olwl ^1^(200)21 zl- J^ej-olBl-i-C 100-1 vflx] 

100-N)^ 1 N ;^H^J:)* #^^}fe <?lalti-i- 

(INVll i^^l INVNl) ^ cil«>lBl ^J:(DATA)» 'a^^<>> NOR ^^*>feNOR 

^;^1-1-(N0R11 ifl;^l NORNl)^ 5L^€r><il ^^^^^cf. sfl^g- ^el-olBl» 0N^l7l7l ^sflAlfe 

^ Sii^. cfloiBl x|^(DATA)7> feel ^-fs. ^^slfe ^-f ^zl- ^ 

-B5l-olwl§( 100-1 iflp^l 100-N)^ tl: ^:^>fe 2.^ cflolE-l ai^(datA)«?1 feel S-fS 
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20030043392 %^ <a>c>: 2003/10/13 

NAND^i^V* A]^^ §].o]7> o] Ai^s.(ouTi vfl^^] OUTN)^ #^ 

= e}oiai 5)s-(300)<^l '^l* ^-^^l^cf. 300^ %^ ^^o]i3] ^s.^ ^ 

:E.5foiwiS!}. ^.Hfolwl ^S.(300)s1 ^^^^ £.Al*>^ ojcf. ^^ x\s.7} fee) S]- 

«^l7> 5)^ #^ ^e^-ojtH sl^s] NMOS H^^l:iiBl* ^^^]^^. 

<37> ^V^^ ^Sf^ltH 2l^» o;[olA-lfe, feel ^V<^1^ ^X7l- 9l 

7}s\^ ;g-ffe IE 3^1 iLH^ #^ ^el-oitt] s\s.7} fee) 

s.-f <y c-flojE^ Ai:^7> 'y7>£)fe ;g-?-fe IE 43] ^5.^ :=ej-<ilai S]^ ^ :£e)-<^lw1 
^^t}^^ ^^^^ ^ 9X^. ^tt, fes^ ^H^ cil<^lB^ ^^7> <y7>s|fe ^4- Hfe fesl 
cil<^lBi Aij:7]- <y7>5lfe ^-f ^ Ai:^!- ^I<?!^l7l£^ ^ ^ ^4. 
<38> :£ 5^ ^7] ^lo^ slS^ ^^^<^l<^lt)-. £ 5^ 5)S-#^ Rll, R12. R21 ^ R22 

^ ^-l^J-^ s^^H ^ ^I'd -Jd^* i4€- ^1"?! ^1^^ ^ 

2^ =e}olHloil o^^^ ^alBlsl 7ll=^»2, 4, 6 ^ z]- JBel-o] 7> 

<39> £ 6^ ^ "a^^l^^l*^! tr)-^ t-floiEi #^^^oilA^ ^e) ^e)-c>itti s|s.(200)^ ^ 

^^<^lolcf. :^Hl-<^ltH ^S(200)fe feel ^i-Eflofl ttj-E]. l-^(puii up) iEfe #i4^(pull 

down) 7]^^ ^^1- ^ o;iiE^ #«a^(200a)Sl- #i^^^(200b)S. ^^^^cf. #'y^(200a)fe 
^1 1 N PMOSCIP NP)S #nl-^^(200b) l ifl^l N NMOSCIN tfl^^l nn)S. 
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20030043392 %^ <^;^>: 2003/10/13 

^"do]^^ -<0^(DATA)7> feel sHo]!^ l-^-^-^(200b)ol] ^^o] 
feel ^JL, cfloiB] ^J:(DATA)7l- feel #«a^(200a)<^l ^«fl #^0] fee] 

«^H5. ^i:]-. S. 6o)l^ife 5. el s.el-o]wi :gls.(200)7> l?]]^ S.el H.el-oiHi(i7ii i.«a-f-S!l- 1 

Hel ^el-oitti ^^(200)» ^^^^>fe ^£7>^3r>cl-. o] ;^^fe z]- ^el^el-oitH s] Aj-o]^ 
(size)l- ^el §H n^^^*>fe 7>^^^ l-^c,]i::l.. 
<40> ol^l-, :£ 2, £ 7 ^ JE 8^ ^S^H ^ ^xg^l '^'^Alc^Hl n}.^ B.B!to]^ 

<41> i^Sl s:>o] Sfe fesl ^^fe cflolE^ ^Jl(DATA)7]- ^Hl-o] ttj sjS. 

(lOO)sl- Hel s.el-PlHl ilS.(200)^ ^c]-. He] =el-oit3l5ls.(200)^ cfl«^lel ^ 

Jl(DATA)fe ^^ -E-el-olB] :g)S(300)» ^^^>Jl, ^B.^ -E.el-oltil ^^(100)<^1 t-llolBl 
<d:5:(DATA)fe zl-zl-sl :Bel-olBloil «-7>^ ;^lo^ s[s.^] afe)- c^-s. ;^io^ Aj^-g- ^l-s.^ €r> 

^, ol ^1^ ^1^^ #^ -=-2l-<^lBl ^^(300)31 ^:^^^l.(,^l^ _ MOSi;<»^ ONSlfe 
6] ^:^sl Aj^v^l-i. 7>^ ^ sx^^ ^cf. £ 7^ ^el-olals.-^El #^slfe ^S(0UT1 

0UTN)7> ^;go^ ^l^^l^CAl, A2 ...)# 7}7]JL ^Sj-Slfe ^V%^ S^ltl: 7fl^S.o] 

<42> £. 8^ ^ -^aHHI 14^ :^el-olBl^ ^-g-^ ^^ E,B\c>]n\ ^s. 

(300)1- ^«flA-l #^s)fe Ai:£o^ #efl 7l^«^l ^tlr^^^ ^]mL^}<^ Sa]^ ziBfl5.olcl-. 

f^efl 7]^o11 o^*}- #^ Sl-^ o. ^s.(gjg^)^ ^ o]^^^ ^^^^ ^ti.1^E^(V)7> ^Aj^l-Jl 

$ife ^ ^^<H1 ^t!- #^ ^q-^^ ^w^Bl7> Tl^l ^>^5*>^1 ^fecf. atb, -il^ 

7> ^^1- 7>^ ^ ^^7}^t}t^. 
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20030043392 ^^ '^^^y: 2003/10/13 

<43> ^7M^-] ^ ^^S] 7]^^ AHVO. yi}^^^ ^X\c^]6\]A^ ^^l^O.^ 7]^^S^O_ 

<44> W>5q- :y-ol, ^ ^tgoll ^*>^, #^ ^^7> ^^1- 7>^ ^ safe CflojE^ 

#^ Sis.* ^A^^ ^ 91^. ^^], 3.JL^ ^^-^ ^«*>7l ^£^1 ^IS-B], <:^l^tfl 

DDR, ^l#o1lAi 2:^^ ^ ^711 Slc^l Al^^E^ ^El^HolAio^ SA^^ ^j: 



20-13 
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1] 

^o]B\ ^Ji ^ ^11 tfl^l N ^H^^l- "U^ ^<^>. ^H-asioll i4e1-Al #^ 
21 

[^^^J- 3] 
I^^^J- 4] 

-f «fl^ ^l^H^^si- >S-7l Clio] El Aij:^ NAND^^^>Jl, ^^7> S.^^ tfl^ 
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^0030043392 #^ ^;^>: 2003/10/13 
51 

l^^^^J- 6] 

cflolE^ x\;^9\. ^] 1 tflx] N ^l^HA]^^ z^z^- oj^ wto}, ^ig- ;^lolAl^<^l n|-e)-Ai 

a T3i 

^1-71 ^^7] He] ^e^-oja^ ^^ ^e}-o] 

s.sl-oii3^(s.)o^ Ai^oil als^H rt^^ ^1*?^ ^1^^ ^^1- ^ $X^^ xjo^ 
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[^^^1]- 7] 
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'^ 'U^}: 2003/10/13 



[S. 11 



MlEeJolttl^idOO) 100-1 
,-- ^----„--^ ., 



^1 A<^U- 



11 Ml £2}o] 



100-2 



13 ill £i:}«lti] 



: 10041 



outl 



out2 



out3 



outN 



L J 



DUTA 

[:£ 2] 



300 



^=;^ 

200 



IIH 100b HefolB) ^£(100) 100a ioq.^ 



Dout 



11 



110-2 



110-3 



110-N 



IN ^l^^S 



11 iEl se^olBl 



100-2 




12 m 



12 1^^£ 



100-3 



13 £e}olttl 



13 



m 
^ 



IN EBfom 



IN i<i^s 



outl 



out2 



out3 



outN 



DATA 



£5] EE^^H ^£ 



300 



Dout 



200 
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7] 
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